Key indicators: single-crystal X-ray study; T = 150 K; mean (C-C) = 0.002 Å; R factor = 0.034; wR factor = 0.077; data-to-parameter ratio = 16.5.
Related literature
The structure determination of title compound was performed as a part of our project on the synthesis of new proton-transfer compounds, see: Raissi Shabari et al. (2010) . For bond lengths in a related cobaltate(II) complex, see: Pasdar et al. (2011) . For bond lengths and angles in the piperazinediium dication, see: Sutherland & Harrison (2009) ; Allen et al. (1995) . For positive-charge-assisted hydrogen bonds, see: Gilli et al. (1994) .
Experimental
Crystal data (C 4 Table 1 Hydrogen-bond geometry (Å , ). 
Data collection: X-AREA (Stoe & Cie, 2005 ); cell refinement: X-AREA; data reduction: X-AREA; program(s) used to solve structure: SHELXS97 (Sheldrick, 2008 ); program(s) used to refine structure: SHELXL97 (Sheldrick, 2008) ; molecular graphics: ORTEP-3 for Windows (Farrugia, 1997) ; software used to prepare material for publication: WinGX (Farrugia, 1999) and enCIFer (Allen et al., 2004) . Support of this investigation by the North Tehran Branch, Islamic Azad University, is gratefully acknowledged.
neighbouring H 2 O molecule and atom N4 with two pyridine-2,6-dicarboxylato ligands in two neighbouring complexes.
Cations, anions and four crystallographically independent H 2 O molecules are hydrogen bonded in a three-dimensional network through N-H···O, O-H···O and weak C-H···O hydrogen bonds (Table 1) .
A solution of Co(NO 3 ) 2 .6H 2 O (2 mmol) in H 2 O was added to a solution of pyridine-2,6-dicarboxylic acid (4 mmol) in H 2 O and stirred (45 minutes) at room temperature. To the resulting solution, a solution of piperazine (4 mmol) in H 2 O was added and stirred (4 h) at 323 K. Suitable single crystals for X-ray analysis were obtained after slow evaporation at room temperature. IR (KBr, ν, ): 3425, 3240, 3013, 3001, 2725, 2467, 1608, 1568, 1425, 1371, 1279, 1182, 1074, 1036, 914, 824, 760, 733, 692, 677, 592, 534 .
Refinement
H atoms of water molecules and N-H groups of cation were found in a difference Fourier map and refined isotropically.
Carbon-bound H-atoms were placed in calculated positions, C-H = 0.93 Å (aromatic) and 0.97 Å (CH 2 ), and were included in the refinement using a riding-model approximation, with U iso = 1.2U eq (C).
supplementary materials sup-2 Figures   Fig. 1 . Molecular structure and atom labeling scheme for title complex with displacement ellipsoids drawn at the 50% probability level. C15-H15A···O2 0.97 2.54 3.140 (2) 120. Symmetry codes: (i) x, y−1, z; (ii) −x+2, −y+2, −z+1; (iii) x−1/2, −y+3/2, z−1/2; (iv) −x+1, −y+1, −z+1; (v) x+1/2, −y+3/2, z−1/2; (vi) x+1, y, z; (vii) −x+3/2, y+1/2, −z+1/2.
